Phase change materials for super resolution microscopy
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Abstract

Phase change materials are widely used in optical data storage techniques. The first
generation of Super-Resolution Near-field Structure discs (Super-RENS) lies on a phase
change layer used as a mask in order to reduce the effective size of the laser spot that reads
the pits in the optical disc. Besides this applied technique, some methods such as aperture type
Scanning Near-field Optical Microscopy have been proposed to overcome the diffraction limit
and image small objects. We propose here to transfer the Super-RENS technique to the optical
microscopy in order to retrieve objects beyond the diffraction limit.

A phase change layer is deposited on the sample studied with an inverted laser-scanning
optical microscope (Olympus 1X71) and an oil immersion objective lens (60X; NA=1.25).
When the laser power is increased above a threshold power, the phase change layer acts as a
window and reduces the effective size of the laser spot which is then able to resolve objects
beyond the diffraction limit. This technique can resolve objects smaller than 200 nm by using
a HeNe laser beam at 632.8 nm, scanning the sample surface. Beside the fact that this super
resolution microscope is a simple technique, it is possible to image the small objects within a
few seconds for an area as wide as 16 um x 16 pum.



